In recent years, there has been an increasing interest in integrating the history of mathematics in teaching-learning activities in the classes.The main aim of this study is to determine how such activities strengthen students' geometric proof skills and their spatial perception. This research is designed as a multiple case study. The working group is 15 students from 11 th grade in a high school. Students have worked on four learning activities from the history of mathematics related the volume of solids. Then, they are answered to a questionnaire consisted of 7 open ended questions. Most of the students have accomplished geometric proofs by using dissection method. Using the smaller shapes whose volumes are easy to compute has strengthened students' geometric proof skills. Moreover, the chosen activities from the history of mathematics have attracted students' interests. To ask the volume different frusta of pyramids and prisms and to use the history of mathematics in classrooms can be considered as recommendations.
Introduction
In daily life we see many of geometric shapes around us. To recognize them and to determine the relationship between them is important in development of geometric thought. The geometric thought takes part at the heart of the identification of the space and the development of spatial skills (drawing, producing modals and making chances on them, landscaping etc.) (Altun, 2008) . Pierre and Dina Van Hiele Geldof made some important researches about how children learn geometry. In their research, they postulated five levels in order to describe how children learn to reason in geometry. They are labeled as 0, 1, 2, 3, 4. The third level, namely "Deduction", correspond to the high school grades. Students at this level construct geometric proofs by themselves and can see different applications of a theorem. At third level, properties of the shapes become an independent object of the shape and form. Being an abstract course, geometry is difficult for most of the students. Especially, students may have difficulties on the problems of 3D objects' volumes which require abstract thinking. Students can use the shapes whose volumes are known to compute, for calculating the asked volumes at this stage. This procedure to solve problems may excite them, further the inclusion of mathematics history may increase their motivation.
There has been interest over several centuries in the relations between the history of mathematics and the teaching and learning of mathematics (Fauvel , J., Maanen, J. V. ,1997) . Integrating history of mathematics into classroom teaching has many benefits for both teachers and students. For example, it is an effective means of motivating students to learn (e.g., Fauvel, 1991; Swetz, 1994) . In addition, integrating history of mathematics into mathematics teaching can help teachers and students explain many of the why questions that may arise in the classroom (Bidwell, 1993; Kelley, 2000) . For example, students might ask questions about the origins of certain computational methods, notations, and words we currently use within the mathematical community (Bidwell, 1993; Kelley, 2000; Rubinstein &Schwartz, 2000; Tzanakis & Thomaidis, 2000) .
Furthermore, the integration of history of mathematics into school mathematics is an excellent means of recognizing the many connections that exist among the various mathematical areas and between mathematics and other subjects (e.g., Furinghetti & Somaglia, 1998; Grugnetti & Rogers, 2000) . Jankvist (2009) also mentions history as a pedagogical tool that can give new perspectives and insights into material and even can serve as a guide to the difficulties students may encounter as they learn a particular mathematical topic. For example, teachers can demonstrate the relationship among arithmetic, algebra, and geometry by drawing on the work of Euclid, ngineering, and astronomy can be (interestingly) found in the development of navigation instruments and calculation devices (Grugnetti & Rogers, 2000) . In addition, students may realize the interaction between mathematics and society (Swetz, 1995) , and how
In the report of NCTM (2003) Standards for Programs for Initial Preparation of Mathematics Teachers, it is emphasized that the historical developments of mathematics should take place in schools from different cultures.
gnetti & Rogers, 2000). Hence, the history of mathematics can help students see how mathematical ideas were generated in the past (Furinghetti & Somaglia, 1998) , and how many of the concepts they deal with in their classrooms and everyday life, as well as several techniques they use today to solve problems, have been around for quite a long time (Rice, 1998) .
In other researches, it is revealed that the use of mathematics history in mathematic courses affected positively the attitudes of students towards mathematics (McBride & Rollins, 1977) . Moreover, Jardine (1997) determined that if calculus students are interested more in subjects from history of mathematics, then their motivation about learning mathematics is increased. Fauvel (1991) suggest that in spite of integrating the history of mathematics into classroom activities is not result in excellent changes in student motivation, it can provide a new perspective about mathematics and students think mathematics is a human work. Furthermore, Furinghetti (1997) in her research about the relationship between history of mathematics, mathematics education and school activities, found that solving problems from history of mathematics also affect students those who are not interested in mathematics.
The importance of the use of the history of mathematics in teaching and learning mathematics has been emphasized in recent years (Favvel & Maanen, 1997; Marshall & Rich, 2000; Wilson & Chauvot, 2000) . However, in our country, such studies merely exist. We encountered a few One of them ion of instruction and other studies are , s (2008), s (2010) s (2011) master thesises. Therefore, we did a study about the use of the history of mathematics in mathematics teaching in Turkey. Students, in geometry course, have worked on four learning activities from the history of mathematics related the volume of solid and have accomplished geometric proofs by using dissection method. For this study, a w Construct the V as an in-class activity. From the ancients, Egyptians and Babylonians attained the volume formula of frustum of a square pyramid and a rectangular pyramid. Students are asked to attain same formula. Furthermore, in this study, to show students that many mathematical statements from history can still be used nowadays and that mathematics has a living and alive construct and it is related to its past.
Methodology
In this study, the general methodology used for gathering and analyzing information is the multiple case study procedure defined by Yin (2009) . This procedure uses multiple case studies as replications, not as sampling s resemble multipl ). The working group is 15 students from 11 th grade in a high school in Turkey. 15 students are divided randomly into 4 groups.
2.1.Instruments
Students have worked on four learning activities from the history of mathematics related the volume of solids. Then, they answered a questionnaire consisted of 7 open ended questions to learn their thought about these activities.
The worksheet including four learning activities is distributed to each student in the class. In the first question a frustum of a square pyramid shape was given and said ancient Egyptians knew how to volume the shape. They were asked to achieve the following formula.
The ancient Chinese built burial chambers that were similar in shape to the frustum of a pyramid. The diagram of such a chamber is demonstrated in worksheet. In the second question they were asked to achieve the following formula.
The ancient Babylonians also had a formula for the volume of a truncated square pyramid. In the third question they were asked to demonstrated that the following formula is equivalent to the one obtained by the Egyptians. 
2.2.Data Analysis
The qualitative measures were used while analyzing the data. The data obtained from worksheets were classified by the answers whereas activity papers and semi-structured interview forms.
3.Results

The results of learning Activities
For the first question, all of four groups used the dissection method. But one of the 4 groups also tried to complete the frustum of the pyramid to top. All students dissected the shape into nine pieces and obtained two square pyramids and one square prism. They computed the volume of the shapes separately by calculating sides of each shape and then by combining the formulas they attained the Egyptians
In the second question, all groups successfully achieved the asked formula by using the given hints. Students realized that unlike first question, there are two different rectangular prisms in the skeletons. After added up the volumes of the pieces, students got the perfect match of formula by factorisation.
For the third question, all groups except one answered the question. That group did not answer the question in given time. One other group redrew the frustum of the pyramid and tried to get the formula by themselves. They finally found the Egyptians formula after arranged the algebraic expression given in their square format.
s to the open-ended question concerned with the volume of the frustum of a pyramid? are given as follows: 
The results of questionnaire
After completing the worksheet the following evaluation questions which are in questionnaire were also asked to Did you do an activity as the first question. While 14 students replied saying yes, 1 student said no.
thought it was a beneficial activity. They were also said the following answers:
It helped me to divide big shapes. I saw the formulas where ca nice. To
In 3 th , were given as answers. For the next question all students gave a positive answer expect one said no, and other one said sometimes.
In the 5 th question they asked to define what they gained from this activity. Each of them gave different answers. Some of the answers are , , I learned in class. Plus, it taught me a
In the 6 th question, we asked them to associate this subject with daily life. All students except one made a association with real life. Some of them associated the subject with pyramids, other with the architecture. One student gave the following answer without any intervention: eal shapes ituations ife In the last question, students are asked to give suggestions. Some of the answers are as follows: regarding ter if in the 3rd question we learned how we Babils came up with that formula in the first place. Perhaps then we could apply it in real life. It might even be ea pyramids
Conclusions and Recommendations
Consequently, u proof skills. Moreover, the chosen activities from the history of mathematics have attract . Students obtained formulas for the volume of geometric solids by dissecting the solids into simpler solids whose volumes could easily be computed then summed up the volumes of the individual pieces to obtain the volume of the whole.
Students were expected to construct their own knowledge through active investigation and group collaboration. We discuss benefits, objections, difficulties, and ways of integrating history of mathematics into classroom instruction. We firmly believe that the history of mathematics has much to contribute to the improvement of the teaching and learning of mathematics and it can become a tool for effective teaching (Fauvel, 1998; Wilson &Chauvot, 2000) . Also it can help both teachers and students meet the challenges posed by the current reform in mathematics education. These results are considered as parallel with the studies of Fauvel (1998) and Wilson &Chauvot (2000) .
In general, teachers have little knowledge and preparation from their teacher education programs about integrating the history of mathematics into their teaching. Therefore, there has been a worldwide increasing concern ntegration into the classroom (Van Maanen, 1997). Therefore we deduce that this type of activities can stimulate and develop mathematical communication skills and understanding of mathematical connections.
To ask the volume different frusta of pyramids and prisms and to use the history of mathematics in classrooms can be considered as recommendations. Different learning activities can be edited in teaching-learning process. If in mathematics lessons historical articles, images, tools is used it may be attracted more interest. At the same time examining the writings of famous mathematicians can provide to develop different ways of solution in problem solving.
